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(5 7) Abstract: rfS ' 

PROBLEM TO BE SOLVED: To obtain the new subject jj} f 

compound capable of being comparatively easily *s^s*ft*«I 
obtained by using # -estradiol or methylandrostenediol r? 
as a raw material, having high liquid crystallinity and 

compatibility, and suitable for an optical element, and a XXa " 

recording and displaying element. ^ 
SOLUTION: This new compound is a polymerizable ^? 
optically active material of formulas I or II (X is nothing ^ 
or carbonyl; Y is nothing, a 1-12C alkylene or a 2-1 2C .^jCB ° 1 

group having ethylene oxide as a repeating unit; Z is a ^ v ..JtjOC^ 
polymerizable group), or formulas III or IV (W is a group 
having at least one benzene ring or cyclohexane ring), 
e.g. a compound of formula V. The compounds of 
formulas I and III are obtained by introducing 
substituents containing polymerizable groups to the <V%' 
hydroxy group of the methylandrostenediol. As a result, 

the objective compound having comparatively large ^ ^jCS""^ V 

specific rotatory power, and high compatibility with a 
liquid crystal can be readily synthesized, and various 
optically functional materials can be provided by using the same. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A polymerization nature optically active substance introducing a substituent containing 
a polymerization nature group into a hydroxy! group of beta-estradiol, or a hydroxyl group of 
methyl androsteneediol. 

[Claim 2]It is the polymerization nature optically active substance according to claim 1, and 
they are following general formula (I) and (II). [Formula 1] 




(however, the basis of the carbon numbers 2-12 to which X is nothing or a carbonyl group and 
Y make a repeating unit nothing, the alkylene group of the carbon numbers 1-12, or 
ethyleneoxide, and Z are polymerization nature groups.) — polymerization nature optically 
active substance characterized by what is expressed. 

[Claim 3]It is the polymerization nature optically active substance according to claim 1, and 
they are following general formula (III) and (IV). [Formula 3] 
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however, the basis on which W contains at least one benzene ring or a cyclohexane ring. The 
basis of the carbon numbers 2-12 to which X is nothing or a carbonyi group and Y make a 
repeating unit nothing, the alkylene group of the carbon numbers 1-12, or ethyleneoxide, and Z 
are polymerization nature groups. Polymerization nature optically active substance 
characterized by what is expressed. 

[Claim 4]In the polymerization nature optically active substance according to claim 3, said W 
contains the 1-4 benzene rings or a cyclohexane ring, A polymerization nature optically active 
substance when it includes two or more cyclic structures, wherein they are substituents 
combined by carbon-carbon bonding, an ether bond, ester bond, and an amide bond. 
[Claim 5]A polymerization nature optically active substance characterized by the polymerization 
nature group Z being an acryloyl (oxy) group, a methacryloyl (oxy) group, a vinyl ether group, or 
an epoxy group in the polymerization nature optically active substance according to any one of 
claims 2 to 4. 

[Claim 6]An optical activity liquid crystal composition containing the polymerization nature 
optically active substance according to any one of claims 1 to 5. 

[Claim 7]An optical activity liquid crystal polymer network manufactured by polymerizing in the 
optical activity liquid crystal composition according to claim 6. 

[Claim 8]An optical activity liquid crystal polymer network polymerizing said optical activity 
liquid crystal composition by radiation irradiation in the optical activity liquid crystal polymer 
network according to claim 7. 



[Translation done.] 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]The optical activity liquid crystal composition in which this invention 
contains the polymerization nature optically active substance and it which use beta-estradio! or 
the methyl androsteneediol as a raw material, It is related with the optical activity liquid crystal 
composition and optical activity liquid crystal polymer network containing the polymerization 
nature optically active substance and it which can be used especially conveniently for optical 
elements, and record and display devices, such as optical compensating plates, a polarizing 
plate, a light reflector, and an electric field response film, about an optical activity liquid crystal 
polymer network. 
[0002] 

[Description of the Prior Art]In recent years, the liquid crystal polymer network over which the 
liquid crystal composition was made to construct a bridge in three dimensions attracts attention 
as optical high-performance material. Such a liquid crystal polymer network Liquid crystal gel, a 
liquid crystal elastomer, optical compensating plates (Kawada et aL) are called under the name 
of liquid crystal thermoset etc., for example, using the discotic liquid crystal the polarizing plate 
(Wataru Nakano et al..) using a liquid crystal, Vol.1, No.1, 45, 1997, and cholesteric liquid crystal 
A liquid crystal, Vol.1, No.2, 32, 1998; D.J.Broer et al., Nature, Vol.378, 467, 1997; S.M.Faris et 
al., Molecular Crystals Liquid Crystals, Vol.301, 237, 1997, The electric field response gel using 
cholesteric liquid crystal (R. A.M.Hikmet et al., Nature, Vol.392, 476, 341, 1998), The forgery 
prevention material (G. Maxein et al., Advanced Materials, 341, 1998) using cholesteric liquid 
crystal, etc. are in a utilization stage or an application-study stage. 

[0003]In order to create an optical activity liquid crystal polymer network, an optically active 
substance needs to be included in the liquid crystal composition used as a raw material. In this 
case, although the optically active substance itself does not need to be liquid crystallinity, since 
high compatibility with the liquid crystal composition used as a parent is searched for, it is 
preferred to have a liquid crystal structure or liquid crystal like structure. Although the term 
"liquid crystal like structure" used in this specification does not show liquid crystallinity, it is 
defined as the structure which shows high compatibility with a liquid crystal. 
[0004]As for an optically active substance, although the optically active substance itself does 
not need to be polymerization nature, since there is often a case where polymerization nature 
becomes important when putting a liquid crystal polymer network in practical use, it is preferred 
to have a polymerization nature group of two or more organic functions. 
[0005]Actually as an optically active substance for optical activity liquid crystal polymer 
networks, Liquid crystallinity and polymerization nature. . Many optically active substances 
which it has are reported. J. Lub et al., Liquid Crystals, Vol. 18, 319, 1995; J. Lub et al., 
Molecular Crystals Liquid Crystals, Vol. 307 and 111. 1997; D. Hoelter et al., Advanced Materials, 
864, 1998. Structural-formula (V) of such an optically active substance - (VII)s, and these 
simplified mimetic diagrams are shown below. 
[0006] 
[Formula 5] 




[Formula 6] 
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[0007]The polymerization nature optically active substance in which liquid crystallinity is not 
shown is also reported as an optically active substance for liquid crystal polymer networks 
(BASF, DE 43 42 280 A1, 1995). Such structural-formula (VIII) of an optically active substance, 
(IX)s, and these simplified mimetic diagrams are shown below. 
[Formula 7] 
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[0008]Although the optically active substance of the type expressed with the above-mentioned 
formula (V) - (VII) is excellent in compatibility with a parent liquid crystal, generally it has the 
fault [ synthesizing method ] that it is not desirable in cost. The optically active substance of 
the type expressed with the above-mentioned formula (VIII) and (IX) is generally deficient in the 
stiffness of a molecule, compatibility with a parent liquid crystal is insufficient, and it has the 
fault of spoiling liquid crystallinity, by working as a plasticizer. 

[0009]Therefore, the purpose of this invention is to be able to compound comparatively easily 
and to provide the high polymerization nature optically active substance of compatibility with a 
liquid crystal. 



[0010] 

[Means for Solving the Probiem]In view of the above-mentioned purpose, this invention person 
is the mimetic diagram in which the following simplified an optically active substance 
wholeheartedly as a result of research. : [Formula 9] 
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Based on an idea that the high polymerization nature optically active substance of compatibility 
with a liquid crystal is obtained by a comparatively easy synthesizing method by considering it 
as the structure of the type which comes out and is not in the former expressed, By using 
beta-estradiol or the methyl androsteneediol as a raw material, it found out that a new 2 
organic-functions polymerization nature optically active substance with comparatively easy 
composition and high compatibility with a liquid crystal was obtained, and thought out to this 
invention. 

[0011]That is, the polymerization nature optically active substance of this invention can be 
expressed by following general formula (I) - (IV). 
[Formula 10] 
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Y Z 




[Formula 12] 



z 



/ 

X-Y 
W-0 




[Formula 13] 
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(In formula (I), (II), (III), and (IV), W is a basis which contains the one benzene ring or a 
cyclohexane ring at least, and) The basis of the carbon numbers 2-12 to which X is nothing or a 
carbonyl group and Y make a repeating unit nothing, the alkylene group of the carbon numbers 
1-12, or ethyleneoxide, and Z are polymerization nature groups. 

[0012]beta-estradiol or the methyl androsteneediol is optical activity, and this invention notes 
having an upright polycyclic structure. Since beta-estradiol and the methyl androsteneediol 
have a hydroxyl group in the 3rd place and the 1 7th place, it has the feature that a 
polymerization nature group can be easily introduced into two places of a molecule. Therefore, 
according to this invention, 2 organic-functions polymerization nature optically active substance 
with high compatibility with a liquid crystal can be compounded comparatively easily by using 
beta-estradiol or the methyl androsteneediol as a raw material. 
[0013] 

[Embodiment of the Invention][1] The structure of the polymerization nature optically active 
substance of polymerization nature optically active substance this invention which uses beta- 
estradiol or the methyl androsteneediol as a raw material is expressed by said general formula 
(I), (II), (III), and (IV). The polymerization nature optically active substance expressed by general 
formula (I) and (III) uses beta-estradiol as a raw material, and the polymerization nature optically 
active substance expressed by general formula (II) and (IV) uses the methyl androsteneediol as 
a raw material. 

[0014]Hereafter, the substituent W introduced into beta-estradiol or the methyl 
androsteneediol, X, Y, and Z are explained in detail. 

[0015](D In cyclic structure content part W type (III) and (IV), W is a basis containing the 
benzene ring or one or more cyclohexane rings. When W comprises two or more cyclic 
structures, they are connected by carbon-carbon bonding, an ether bond, ester bond, an amide 
bond, etc. 

[0016]The number of the rings in the cyclic structure content part W is three or less preferably, 
and its two or less pieces are still more preferably good. Since problems, like composition raises 



too much the viscosity of a liquid crystal composition which becomes complicated and to which 
compatibility with a liquid crystal becomes scarce will arise if it becomes four or more pieces, it 
is not desirable. 

[0017]MESOGE [ in / the cyclic structure content part W is connected by the hydroxyl group 
and ester bond of beta-estradiol or the methyl androsteneediol, and the steroid skeieton-ester 
bond-cyclic structure content part W is made into one, and / liquid crystal like structure ] — it 
can be regarded as a nick part. 

[0018]thus, MESOGE [ in / by introducing the cyclic structure content part W / liquid crystal 
like structure ] — since a nick portion is extended, compared with the compound of formula CD 
and (II), as for the compound of formula (III) and (IV), the melting point becomes high. Since it 
mixes with other liquid crystals and the polymerization nature optically active substance of this 
invention is used, if the material which has various melting points is prepared, a variety of liquid 
crystals will become available. 

[0019](2) the reactive residue XX is a reactive residue which remains when combining an 
annular part and spacer group Y — nothing specifically or it is a carbonyi group. That is, an 
annular part and a spacer group are connected with an ether bond or an ester bond. 
[0020](3) The spacer group YY is a substituent of the carbon numbers 2-12 which make a 
repeating unit the alkylene group or ethyleneoxide of nothing or the carbon numbers 1-12. In 
these, the substituent which makes a repeating unit especially the alkylene group of the carbon 
numbers 2-10 or ethyleneoxide of the carbon numbers 2-10 is preferred. Since the substituent 
which makes a repeating unit the alkylene group and 1 4 or more ethyleneoxides whose carbon 
numbers are 1 3 or more has the problem of acquisition of a raw material being difficult, or the 
crystallinity of output being too high and being easy to carry out phase separation in a liquid 
crystal composition, it is not preferred. As long as it is within the limits which does not spoil 
compatibility with a liquid crystal, spacer group Y may have a side chain. 

[0021](4) The polymerization nature group ZZ is a polymerization nature group. For example, an 
acryloyl (oxy) group, a methacryloyl (oxy) group, a vinyl ether group, an epoxy group, a vinyl 
group, a hydroxyl group, an amino group, an isocyanate group, etc. are mentioned as a 
polymerization nature group. 

[0022]When making it polymerize by photopolymerization among these polymerization nature 
groups, an acryloyl (oxy) group, a meta-acryloyl (oxy) group, and a vinyl ether group are 
preferred. An epoxy group is preferred when using it, pasting a substrate. 

[0023][2] All the synthesizing methods applied to the synthesizing method beta-estradiol of the 
polymerization nature optically active substance containing beta-estradiol or a methyl 
androsteneediol skeleton are applicable also to the methyl androsteneediol. Therefore, beta- 
estradiol is used for an example and the synthesizing method of a polymerization nature 
optically active substance expressed by formula (I) and formula (III) is explained. 
[0024](1) The polymerization nature optically active substance of synthesizing method type (I) 
of the polymerization nature optically active substance of formula (I) is mainly compoundable at 
two steps of following reactions. 
[Formula 14] 




[00251(a) As reaction ** was already described, spacer group Y is connected to beta-estradiol 
by ether bond or an ester bond. A method publicly known in any case can be especially used 
without restriction. 

[0026]A tosyl group is made to add by making it react to a compound for spacers which 
contains a hydroxyl group at the end like n-halogeno alkyl alcohol, for example with P- 
tosylchloride as a method of connecting with an ether bond, In the appropriate back, a method 
of making it react to beta-estradiol is. As for a reaction, it is preferred to be -20 -30 ** 
temperature under an alkaline condition, and to carry out for 3 to 48 hours, using 
dichloromethane, pyridine, etc. as a solvent. 

[0027] For example, there is a method of connecting beta-estradiol to n-halogeno alkyl 
carboxylic acid, using dehydration condensation agents, such as dicyclohexylcarbodiimide, as a 
method of connecting with an ester bond. As for a reaction, it is preferred to be 0-50 ** in 
temperature, and to carry out for 1 to 24 hours, using dichloromethane etc. as a solvent. 
[0028](b) Also when combining the polymerization nature group Z with a precursor compounded 
by reaction ** about reaction **, a publicly known method can be especially used without 
limitation. For example, what is necessary is just to use an acryloyl chloride, in order to give 
radical polymerization nature and to combine an acrylyi group with a hydroxyl group of a spacer 
end. As for a reaction, it is preferred to be -20-30 ** in temperature, and to carry out for 0.5 to 
24 hours, using triethylamine etc. as a scavenger of chloride by which it is generated, using 
dichloromethane etc. as a solvent. 

[0029lWhat is necessary is just to make potassium salt of methacrylic acid react, in order to 



combine a meta-AKURIRO yloxy group with bromine of an end of a spacer, for example. As for 
a reaction, it is preferred to be the temperature of 50- 130 **, and to carry out for 0.5 to 24 
hours, using hydroquinone etc. as polymerization inhibitor, using dimethylformamide etc. as a 
solvent. 

[0030](2) A method of compounding Z-Y-X-O-W-COOH beforehand, and making this react to 
beta-estradiol after an appropriate time as the synthetic technique of a compound of a type of 

0 f 2 functional polymerization nature optically active substance of formula (III) is 
preferred. Z-Y-X-O-W-COOH is (1). A publicly known liquid crystal synthetic method is 
applicable besides explained reaction ** and **. For example, so-called Williamson's ether 
synthetic method is suitable for making 4~hydroxybenzoic acid, 4-hydroxy-4'-carboxybiphenyl, 
etc. react to n-halogeno alkyl alcohol. 

[0031]When making Z-Y-X-O-W-COOH react to a hydroxyl group of beta-estradiol, it is 
preferred to make it react at a room temperature so that the polymerization nature group Z 
may not react, but as the method, There are a method of carrying out dehydration condensation 
of a carboxyl group and the hydroxyl group using dicyclohexylcarbodiimide etc., and a method of 
making it react to a hydroxyl group, after making a carboxyl group into a form of acid chloride by 
a thionyl chloride etc. 

[0032][3] If a polymerization nature optically active substance of this invention is added to a 
general optical activity liquid crystal composition target using a polymerization nature optically 
active substance of this invention at a nematic liquid crystal which is a parent liquid crystal, a 
chiral nematic liquid crystal (cholesteric liquid crystal) will be obtained. If it adds to a smectic 
liquid crystal which is a parent liquid crystal, a chiral smectic liquid crystal can be obtained. 
Although an item may be sufficient as a parent liquid crystal, a liquid crystal composition with 
which two or more compounds were generally mixed is used. A parent liquid crystal may contain 
a polymerization nature substance of one or more organic functions, and the polymerization 
nature substance itself does not need to show liquid crystallinity in this case. 
[0033]Optically active substances other than a polymerization nature optically active substance 
of this invention may be added if needed. Although the optically active substance itself does not 
necessarily need to have liquid crystallinity, it must be added within limits which do not injure 
the liquid crystallinity of a constituent. Many additive agents [ optical activity / for obtaining an 
optical activity liquid crystal ] are sold from a liquid crystal maker, and can use them suitably. 
[0034]As for a polymerization nature optically active substance of this invention, it is preferred 
to add at 0.5 to 70% of the weight of a rate to the whole liquid crystal composition. 0.5 Since it 
is necessary to add optically active substances other than a compound of this invention, and a 
polyfunctional polymerization nature substance so much as it is less than weight %, and a liquid 
crystal composition becomes expensive or becomes difficult to control a liquid crystal 
temperature range, it is not desirable. Since a selection range of a parent liquid crystal is 
narrowed, more than 70% of the weight of a case is not preferred. 

[0035]What is necessary is just to evaporate a solvent, after carrying out melting of the raw 
material or melting it in a common solvent in order to obtain an optical activity liquid crystal 
composition of this invention. As for temperature at the time of melting and solvent 
evaporation, in order to prevent a polymerization, 45 ** or less is desirable, and when using an 
elevated temperature unavoidably, it is necessary to carry out it for a short time as much as 
possible. 

[0036][4j It is [3] in order to obtain an optical activity liquid crystal polymer network optical 
activity liquid crystal polymer network using a polymerization nature optically active substance 
of this invention. What is necessary is just to polymerize an explained optical activity liquid 
crystal composition by publicly known methods, such as thermal polymerization and radiation 
initiated polymerization. Since a temperature suitable for a polymerization is not included in a 
liquid crystal temperature range in many cases when based on thermal polymerization, the 
radiation initiated polymerization is more preferred. In the case of radiation initiated 
polymerization, ultraviolet rays, an electron beam, etc. can be used conveniently. When using 
ultraviolet rays, polymerization initiators, such as a radical generator, are beforehand added in 



an optical activity liquid crystal composition. The polymerization initiator can use a commercial 
thing without restriction especially. 

[0037]What is necessary is just to perform orientation treatment to a substrate face, In order to 
control liquid crystal arrangement at the time of a polymerization. As the method of orientation 
treatment, a publicly known thing can be especially used without restriction. For example, what 
is necessary is just to process a substrate face by a surface active substance, a silane coupling 
agent, etc. which have an alkyl group, in order to acquire a parallel orientation state, and for 
what is necessary to be just to use a rubbing orientation method of polyimide and to acquire a 
perpendicular orientation state. 

[0038]Glass and a high polymer film can be used as a substrate. One sheet or two sheets may 

be sufficient as a substrate. 

[0039] 

[Example]Hereafter, although an example explains this invention still in detail, this invention is 
not limited to them. 

By example 1 this example, it is a following formula. : [Formula 15] 
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The polymerization nature optically active substance 1 which is alike and is expressed more was 
created. 

[0040]First, beta-estradiol 3.5 g and 4-dimethylaminopyridine 0.35 g were added into 
dichloromethane 20 mi. To this, it is 11.- The dichloromethane solution of bromoundecanoic 
acid 7.2 g and the dichloromethane solution of dicyclohexylcarbodiimide 5.9 g were added, and it 
was made to react at a room temperature for 6 hours. The silica gel column (ethyl acetate 1 / 
hexane 6) refined the rough product. The yield of the precursor was 7.6 g. 
[0041 ]The above-mentioned precursor 7.6 g, acrylic acid potassium salt 3.6 g, and hydroquinone 
0.4 g were added to dimethylformamide 100 ml, and it was made to react by 1 1 5 ** for 1 hour. 
The silica gel column (chloroform) refined the rough product, and the polymerization nature 
optically active substance 1 was obtained. The yield was 4.0 g. It has been checked that the 
polymerization nature optically active substance 1 had been obtained by 1 H~NMR. The result of 
^H-NMR is shown below. 

[0042]A ! h-NMR spectrum. (CHCI 3 ) : 0.82 (3H, s), 1.29-1.77C40H, m), 1.86-1.89 (2H, m), 2.17- 
2.32 (5H, m), 2.53 (2H, t), 2.85 (2H, m), 4. 15 (4H, t), 4.70 (1H, t), 5.81 (2H, dd), 6.12 (2H, dd), 6.38 
(2H, dd), 6.77 (1H, d), 6.82 (2H, dd), 7.27 (1H, d) [0043]The melting point of the polymerization 
nature optically active substance 1 is 3.7 ** (DSC measurement). Being, specific optical 
rotation was 18.2 degrees in 20 ** and 1% chloroform fluid. 
[0044]By example 2 t his example, it is a following formula. : [Formula 16] 

O 




II 

j H 30^c-(cH g )-0'' C "c=CH 2 

H 2 C=CH 0 ^S N 



The polymerization nature optically active substance 2 which is alike and is expressed more was 
created. 

[0045] First, beta-estradiol is set to 3.6 g and it is 11.- The precursor was compounded like 
Example 1 except having used 6-bromo-n- caproic acid 6.5 g instead of bromoundecanoic acid 
7.2 g. The yield was 6.3 g. 

[0046]6.3 g was used for the above-mentioned precursor, and the polymerization nature 
optically active substance 2 was generated like Example 1 except having set acrylic acid 
potassium salt to 4.0 g. The yield was 2.6 g. It has been checked that the polymerization nature 
optically active substance 2 had been obtained by 1 H-NMR. The result of 1 H-NMR is shown 
below. 

[0047]A - H-NMR spectrum. (CHCI j) :0.82 (3 H, s), 1.25-1.83 (22H, m), 1.86-1.90 (2H, m), 2.18- 
2.31 (3H, m), 2.33 (2H, t), 2.55 (2H, t), 2.84-2.) 88 (2H, m), 4.15-4.20 (4H, m), 4.70 (1H, t), 5.80 
(2H, dd), 6.09-6.15 (2H, m), 6.38 (2H, dd), 6.77 (1H, d, 6.82 (1H, dd), 7.28 (1H, d) [0048]The glass 
transition temperature of the polymerization nature optically active substance 2 is -69.2 ** 
(DSC measurement). Being, specific optical rotation was 24.0 degrees in 20 ** and 1% 
chloroform fluid. 

[0049]By example 3 this example, it is a following formula. : [Formula 17] 




The polymerization nature optically active substance 3 which is alike and is expressed more was 
created. 

[0050]First, beta-estradiol is set to 3.0 g and it is 11.- The precursor was compounded like 
Example 1 except having used 4-bromo-n- butyric acid 4.2 g instead of the bromoundecanoic 
acid 7.2g. The yield was 5.0 g. 

[0051]This precursor 5.0 g was used and the polymerization nature optically active substance 3 
was obtained like the case of Example 1 except having set acrylic acid potassium salt to 3.0 g. 
The yield was 1.3 g. It has been checked that the polymerization nature optically active 
substance 3 had been obtained by 1 H-NMR. The result of 1 H-NMR is shown below. 
[0052] lH-NMR spectrum (CHCI 3 ) : 0.82 (3H, s), (7H, m) 1.25-1.59 1.72-1.78 (1H, m), 1.86-1.89 
(2H, m), 2.03 (2H, m), 2.13 (2H, m), 2.21-2.31 (3H. m), 2.44 (2H, t), 2.67 (2H, t). 2.84-2.88 (2H,m), 
4.21 (2H t, 4.28 (2H, t), 4.71 (1H, t), 5.85 (2H, dd), 6.10-6.17 (2H, m). 6.42 (2H, dd), 6.78 (1H, d), 
6.83 (1H, dd), and 7.28 (1H, d) [0053]The glass transition temperature of 3 of a polymerization 
nature optically active substance is -55.5 ** (DSC measurement). Being, specific optical 
rotation was 25.6 degrees in 20 ** and 1% chloroform fluid. 
[0054]By example 4 t his example, it is a following formula. : [Formula 18] 
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The polymerization nature optically active substance 4 which is alike and is expressed more was 
created. Methyl androsteneediol 6.0 g is used instead of beta-estradiol, and it is 11.- The 
polymerization nature optically active substance 4 was compounded like Example 1 except 
having set bromoundecanoic acid to 13.0 g. The yield of the polymerization nature optically 
active substance was 5.2 g. It has been checked that the polymerization nature optically active 
substance 4 had been obtained by 1 H-NMR. The result of 1 H-NMR is shown below. 
[00553A - H-NMR spectrum. 0.85 (3H, s), 1.04 (3H,s), 1.29-1.44 (29H, m), 1.41 (3H, s), 1.52-1.70 
(15H. m), 1.84-1.89 (2H. m), :(CHCi 3 ) 1.99-2.1 5 (3H, m), 2.22 (2H, t), and 2.27 (2H, t), 2.30-2.32 
(2H, m) 4.15 (4H, t), 4.61 (1H, m), 5737 (1H, d), 5.81 (2H, dd), 6.12 (2H, dd), and 6.38 (2H, dd) 
[0056]The melting point of the polymerization nature optically active substance 4 was 33.2 ** 
(observation by polarizing microscope), and specific optical rotation was -25.1 ** in 20 ** and 
1% chloroform fluid. 

[0057]By example 5 this example, it is a following formula. : [Formula 1 9] 
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The polymerization nature optically active substance 5 which is alike and is expressed more was 
created. 

[0058]First, added 4-[(meta-KURIRO yloxy) hexyloxy] benzoic acid 1.6 g to 10 ml of methylene 
chlorides, and it was made to react at a superfluous thionyl chloride and room temperature for 6 
hours, and was considered as the acid chloride. After carrying out decompression distilling off of 
the excessive thionyl chloride, added methyl androsteneediol 0.67 g, 1 ml of pyridine, and 20 ml 
of dichloromethane, it was made to react at a room temperature for 10 hours, and the 
polymerization nature optically active substance 5 was obtained. The yield was 2.5 g. It has 
been checked that the polymerization nature optically active substance 5 had been obtained by 
1 H-NMR. The result of 1 H-NMR is shown below. 

[0059]A 1 H-NMR spectrum. (CHCI 3 ) :0.85 (3H, s), 1.03 (3H,s), 1.41 (3H, s), 1.29-1.74 (29H, m), 
2.24 (2H, t), 2.27 (2H, t), 2.30-2.33 (2H, m, 4.01 (4H, t), 4.17 (4H, t), 4.61 (1H, m), 5.37(1 H, d), 5.83 
(2H, dd), 6.12C2H, dd), 6.39 (2H, dd),6.89 (4H, d), 7.98 (4H, d) [0060]The melting point of the 
polymerization nature optically active substance 5 was 134.1 ** (observation by polarizing 
microscope), and was -24.3 ** in the specific optical rotation of 20 **, and 1% chloroform fluid. 
[0061 ]By example 6 t his example, it is a following formula. : [Formula 20] 



Htf-OHP-Q-Q-O' 




The polymerization nature optically active substance 6 which is alike and is expressed more was 
created. 

[0062]4-AKURIRO yloxy 4-carboxybiphenyl 2.5 g is used instead of 4-[(meta-KURIRO yloxy) 
hexyloxy] benzoic acid. The polymerization nature optically active substance 6 was compounded 
like Example 5 except having set the methyl androsteneediol to 0.8 g. The yield was 2.9 g. It has 
been checked that the polymerization nature optically active substance 6 had been obtained by 
1 H-NMR. The result of 1 H-NMR is shown below. 

[0063]A 1H-NMR spectrum. (CHCI 3 ) : 0.85 (3H, s), 1.04 (3H,s), 1.29-1.70 (8H, m), 1.41 (3H, s), 
1.83-1.90 (2H, m), 1.99-2.15 (3H, m), 2. 20 (2H, t),2.28 (2H, t), 2.30-2.32 (2H, m), 4.21 (1H, m), 
5.38 (1H r d), 5.83 (2H,dd), 6.12 (2H, dd),6.40 (2H, dd), 7.00 (4H, d), 7.55 (4H, d), 7.60 (4H,d), 8.09 
(4H, d) [0064]The melting point of the polymerization nature optically active substance 6 was 
163.0 ** (observation by polarizing microscope), and specific optical rotation was -19.8 ** in 20 
** and 1% chloroform fluid. 

[0065]Melting of the polymerization nature optically active substance 2 of example 715.8 mg 
and the 66.2-mg pentyl cyano biphenyls (5CB) (made by Merck Co.) was carried out at 30 **, 
and the optical activity liquid crystal composition was obtained. When the polarization 
microscope view guessed on both sides of this constituent between the cover glasses of two 
sheets, liquid crystallinity was shown below 21.6 **. This liquid crystal composition was not 
crystallized for at least one month, even if saved in the refrigerator. 

[0066]polymerization nature optically active substance 2 of example 87.2 mg 4.2 — mg — four 

— [ — four - [ — ( — S — )-2~octyloxycarbonyl — ] — phenoxy — carbonyl — ] -4' - petit one 

— ROKISHI — benzene (S-81 1) (made by Merck Co.) — 82.9 — mg — five — CB(s). Melting 
was carried out at 40 ** and the liquid crystal composition was obtained. When the polarization 
microscope view guessed this liquid crystal composition like Example 4, it showed liquid 
crystallinity below 26.4 **. Shearing stress was applied to the substrate at 24.0 **, and when 
the analyzer was rotated, the coloration phenomenon based on optical rotatory dispersion was 
accepted. This liquid crystal composition was not crystallized for at least one month, even if 
saved in the refrigerator. 

[0067]It is 0.8 to the liquid crystal composition of example 9 Example 8. The polymerization 
initiator (IRGACURE 651 and Ciba-Geigy) of weight % was dissolved. It inserted between two 
glass substrates which carried out orientation treatment of this with polyimide (substrate 
interval of 10 mm), and the Grandjean texture was produced. This sample was irradiated with 
the ultraviolet rays of 365 nm for 5 minutes at the room temperature, and the optical activity 
liquid crystal polymer network was produced. The obtained optical activity liquid crystal polymer 
network showed the coloration based on the same optical rotatory dispersion as Example 8. The 
thermal stability improved remarkably compared with Example 8, and the coloration phenomenon 
was accepted also over 45 ** and 24 hours. 
[0068] 

[Effect of the Invention]According to this invention, it has comparatively big specific optical 
rotation with an easy synthesizing method, and a polymerization nature optically active 
substance with high compatibility with a liquid crystal can be obtained as explained in full detail 
above. The optical activity liquid crystal polymer network using the polymerization nature 
optically active substance of this invention can be used conveniently for various optical 
functional materials, such as a polarizing plate and a charge of forgery prevention material. 
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